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A Cross-national Study of the Structure and Level of Multidimensional 
SeH-conceptst An Application oi Confirmatory Factor Analysis 

ABSTRACT 

The purposes of the present investigation are to compare the structure 
and level of multi dimensional self-concepts for boys and girls from England 
and Australia, and to demonstrate the use of confirmatory factor analysis 
(CI"A) in flaking such comparisons. Subjects were random samples of 303 
English preadolescents and 303 Australians that were matched in terms of age 
and :ex. In the first set of analyses, CFA demonstrated that an a priori 
factor structure of self-concept fitted responses by English and by 
Australian students, and that the factor structure was reasonably invariant 
across the two groups. In the second set of analyses CFA demonstrated that 
English and Australian students differed significantly on only one of eight 
self-concept factors, and that all sex differences in the multidimensional 
self-concepts were similar for English and Australian students. The results 
of the study provide further evidence of the generality of multidimensional 
self -concepts as inferred by the Self Description Questionnaire, and 
demonstrate recent advances in the application of CFA. 
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A Cross-national Study 1 

A Cross-national Study of the Structure and Level of Multidimensional 
Self -concepts: An Application of Confirmatory Factor Analysis 

The purposes of the present investigation are both substantive and 
methodological. The substantive purpose is the comparison of 
Aulti dimensional self-concept responses by boys and girls from England and 
Australia. The methodological purpose is to demonstrate the application of 
recent developments in the use of confirmatory factor analysis (CFA) for 
comparing responses by different groups. 

IhS, §lcy£lyCS and Level gf Self-ggncgBti 
Self-concept research has suffered from a paucity of theoretical models 
and psychometrically-sound measurement instruments. Shavelson, Hubner, and 
Stanton (1976) reviewed theoretical and empirical research, and developed a 
multifaceted model of self-concept that served as the basis of the Self 
Description Questionnaire (SOQ) used in the present investigation. Through 
the mid-1970s self -concept instruments typically consisted of a hodge-podge 
of self-referent items, and "blind" applications of exploratory factor 
analysis (EFA) typically failed to identify salient, replicable factors (see 
Marsh & Smith, 1982} Shavelson, et al., 1976). More recently, researchers 
have developed instruments to measure specific self facets that are at least 
loosely based on explicit theoretical models such as that proposed by 
Shavelson, and then used factor analyses to support these a priori factors 
(Boersma & Chapman, 1979J Dusek & Flaherty, 1781; Fleming & Courtney, 1984; 
Harter, 1982; Marsh, 1986a; Marsh, Barnes, Cairns Se Tidman, 1984; Marsh & 
Hocevar, 1985; Marsh, Smith & Darnes, 1985; Soares & Soares, 1977). Recent 
reviews of such research (Byrne, 1984; Marsh & Shavelson, 1985; Shavelson & 
Marsh, in press) support the multidimensional structure of self-concept, and 
emphasize research based on the SDQ. 

§§2< §Qd Age Effects in SDQ 6S§B9Q§§§jl 
Sex and age differences are two of the most frequently examined 
influences on self-concept responses (e.g., Wylie, 1979), and have been the 
focus of much SDQ research (e.g. Marsh, 1985a; Marsh, Barnes, et al., 1984; 
Marsh, Smith St Barnes, 1985; also see Marsh, 1986a). SDQ research with 
Australian preadolescents has shown that: a) responses to most self -concept 
facets decline with age; b) sex differences in specific facets of self- 
concept appear to be consistent with sex stereotypes (e.g., girls tend to 
have higher academic self-concepts — particularly Reading self-concept — 
and boys tend to have higher self-concept in physical areas); and c) sex-by- 
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age interactions are small and typically nonsignificant. 

Despite the large number of studies of sex and age effects in mean 
responses to self-concept instruments, few researchers have examined the age 
and sex differences in the factor structure of such responses. Unless the 
factor structures are similar, there may be no basis for comparing mean 
differences. A few researchers have used conventional exploratory factor 
analysis (EFA) to illustrate the similarity of factor structures by 
different groups (e.g., Marsh, Barnes, et al., 1984; Dusek & Flaherty, 
1981). However, Marsh (1985b; Marsh & Hocevar, 1985) argued that EFA is not 
entirely appropriate for the comparison of factor structures, and advocated 
the use of confirmatory factor analysis (CFA). Similarly, Alwin and Jackson 
(1981) note that the investigation of factorial in variance with EFA 
confounds separate and distinct issues such as the invariance of specific 
aspects of the factor solution, and argue that ••the use of exploratory 
factor analysis in its conventional form to examine issues of factorial 
invariance is of limited utility" (p. 253). They also advocated the use of 
CFA instead of EFA. Using CFA, Marsh and Hocevar (1985) demonstrated that 
the factor structure of responses to the SDQ was relatively invariant across 
responses by four preadolescent age groups, and Mirsh (1986a; Marsh, Smith Sc 
Barnes, 1985) demonstrated the factorial invariance of responses by 
preadolescent males and females. These demonstrations of the factorial 
invariance of SDQ responses are substantively important, and also provide a 
justification for the interpretation of sex and age differences in mean 
responses to the SDQ. 

Ib§ Bf ',§ySQ£§ s£ E!:9§§zQ§ilcnal Studi es of Self iconceet. 
Few cross-national or cross-cultural investigations of multidimensic:ial 
self-concepts have been conducted, but there are a variety of reasons why 
the structure and level of self-concept inferred from the same instrument 
may vary in such comparisons. First, the specific meaning of the words may 
differ. Second, even if the meaning of the words is the same, children's 
willingness to describe themselves with either favorable or unfavorable 
termi^ may differ from country to country. Third, the relations between 
different facets of self-concept may differ. Fourth, differences in the 
levels of self-concepts for salient groups, for example the sex differences 
that were summarized earlier, may vary from country to country due to the 
socialization processes experienced by the g^^oups in each country. 

Until recently, SDQ research has been conducted almost exclusively with 
Australian subjects from urban areas of New South Wales, and this may limit 
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the generality of the findings. Thus, cross-national comparisons also have 
important practical implications for the validity of the use of the SDQ in 
different countries and, perhaps, even in different parts of Australia. If 
the SDQ factor structure is not reasonably well-defined for responses by 
students from a different country, then its use may not be justified in that 
country. If the SDQ factor structure derived from responses by 
preadolescents from a different country is not reasonably invariant with the 
structure found for Australian preadolescents, then the relations between 
SDQ factors and other constructs found in Australian studies may not 
generalize to research in that country. £ven when the factor structures are 
reasonably invariant, if mean responses to the SDQ scales by students from 
different countries differ from those by Australian students, then the two 
sets of responses may not be directly comparable and the norm tables for the 
SDQ may not be appropriate for use elsewhere. To the extent that the 
structure and level of self-concept inferred from responses to the SDQ are 
invariant across responses by students froa different countries, then the 
broader use of the SDQ is justified. Hence, the detailed study of cross- 
national comparisons has important thecretical and practical implications. 

Smith and Harsh (198S) collected responses to the SDQ by English 
preadolescents. An EFA of responses by the English students identified 
factors similar to those identified in Australian research, and mean 
differences between responses by English and Australian students were small 
and generally nonsignificant. The purpose of the present investigation is to 
describe a more detailed analysis of this data in which recent advances in 
the application of CFA are applied to test the invariance of the structure 
and level of self-concept, and to compare sex differences in t!,e two samples. 

Method 

Ib§ §S!!!BliSi 

Smith and Marsh (1985) collected responses to the SDQ by 303 English 
preadolescents based on a random sample of nine primary schools drawn from 
the urban areas of Lancashire in North West England (see Smith & Marsh, 
1985, for more details of the sample). The English sample consisted of 171 
Miales and 132 females from 11 Year-4 classes (These Year 4 students are 
typically in their sixth year of formal schooling.) These students were in 
their final year of primary school and had a modal age of 10 years. Based 
on age, this school grade corresponds most closely to fifth grade in 
Australia. Hence, a random sample of fifth-grade students, 171 males and 132 
females, was selected from the normative archive of responses by Australian 
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preadolescents (Harsh, 1986a) to compare with the English sample. 

The SDQ assesses three areas of academic self-concept and four areas of 
nonacademic self -concept derived from the Shavel^ion model of self -concept 
(Shavelson, et al. 1976) and a General -self scale derived from the Rosenberg 
(1965) self-esteem scale. On the SDQ, preadolescent children are asked to 
rMpond to simple declarative sentences (e.g., Tm good at mathematics, I 
make friends easily) using one of five respc.ise categories; false; mostly 
false; sometimes false, sometimes true; mostly true; true. Each of tha eight 
SOQ scales is inferred on the basis of eight positively worded items. For 
both the English and Australian samples, the SDQ was administered to intact 
classes of students during regular school hours according to standardized 
administration procedures that are presented in the test manual (Marsh, 
1986a). A brief description of the eight SDQ scales is as follows: 

1) Physical Abilities/Sports (Phys) — student ratings of their ability 
and enjoyment of physical activities, sports and games; 

2) Physical Appearance (Appr) — student ratings of their own 
attractiveness, how their appearance compares with others, and how others 
think they look; 

3) Peer Relations (Peer) — student ratings of how easily they make 
friends, tf Jir popularity, and whether others want them as a friend; 

4) Parent Relations (Prnt) — student ratings of how well they get 
along with their parents and whether they like their parents; 

5) Reading (Read) — student ratings of their ability in and their 
enjoyment/interest in reading; 

6) Mathematics (Math) — student ratings of their ability in and their 
enjoyment/interest in mathematics; 

7} General -school (Schl) — student ratings of their ability in and 
their enjoyment /interest in "all school subjects;" 

6) General-self (Genr) — student ratings of themselves as effective, 
capable individuals, who are proud and satisfied with the way they are. 

Descriptions of the instrument, the theoretical definition of self- 
concept upon which it is based, the eight scales, internal consistency 
estimates of reliability, numerous EFAs and CPAs of responses to the SDQ, 
and construct validity studies are summarized in the test manual (Marsh, 
1986a; also see Marsh, 1985a; 1986b; Marsh, Barnes, et al., 1984; Marsh & 
Hocevar, 1985) Marsh & Parker, 1984; Marsh, Parker & Smith, 1983; Marsh, 
Relich & Smith, 1984; Marsh & Richards, 1986; Marsh & Shavelson, 1985; 
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Marsh, Smith & Barnes, 1983} 1984; 1985; Marsh, Smith, Barnes & Butler, 
1983). This research has shown the SDQ scales to be well defined, reliable 
(coefficient alphas in the .80s and .90s), moderately correlated with 
measures of corresponding academic abilities (.3 to .7), in agreement with 
self-concepts inferred by others, affected by experimental manipulations 
designed to enhance self -concepts, and logically related to other constructs. 
§t§UsticaI Analyses. 

Two sets of analyses were conducted. First, the commercially available 
LISREL V program <Joreskog & Sorbom, 1981) was used to test the factorial 
invariance of responses to the SDQ by English and Australian students. 
Second, LISREL was used to test for multivariate group differences, sex 
differences, and sex -by-group interactions across the set of eight SDQ 
factors. 

I§§£§ 9i £§ctgrial invariance^ In CFA the researcher defines the 
specific factor structure to be examined, and is able to test its ability to 
fit the data <see Bagozzi, 1980; Joreskog, 1983; Joreskog & Sorbom, 1981; 
Long, 1983; Pedhauzur, 1982; Wolfle, 1981 for overviews of the LISREL 
approach to CFA). Recent methodological advances in the application of CFA 
(Alwin Sc Jackson, 1981; Joreskog & Sorbom, 1981; Marsh, 1985; Marsh & 
Hocevar , 1985) provide a more rigorous comparison of the factor structures 
resulting from multiple groups for which the researcher is able to test the 
fit of a model in which any specified group of parameter estimates are 
constrained to be invariant across groups. This allows the researcher to 
specify the factor structure to be examined, to uniquely identify parameters 
in the solutions, and to test hypotheses of invariance for particular 
components of the factor solution. Here, the researcher is not only 
examining the similarity of the pattern of parameters from two different 
groups, but is testing the hypothesis that the parameter values are the same 
across; groups^ 

A description of the technical details of the application of CFA and 
tests of factorial invariance is beyond the scope of this study, but the 
general procedures are similar to those described by Marsh and Hocevar 
(1985) in their analysis of the factorial invariance of responses to the SDQ 
by children from different age groups. The general approach is to first 
establish the ability of the hypothesized factor structure to fit responses 
from each group without requiring any of the parameter estimates ~ factor 
loadings, factor variances, etc. ~ to be the same across groups. Then, a 
series of increasingly restrictive factor models are tested in which 
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different sets of pfxameter estimates are required to be the same across 
groups. To the extent that a more restrictive model — one that requires 
more parameter estimates to be invariant — is able to fit the data as well 
as a less restrictive model, then there is support for the invariance of 
those parameter estimates. 

Analyses of factorial invariance were performed on covariance matrices 
derived from responses to the 32-item pairs that are designed to measure the 
eight SDQ factors (see Marsh, 1986a; Marsh & Hocevar, 1985; and Marsh, Smith 
& Barnes, 1985 for a description of the use of item-pairs). A restrictive, 
"simple structure" was specified in which each item-pair wds allowed to load 
on only the factor it was designed to measure and all other factor loadings 
were required to be zero (see Table 1 presented in the Results section). One 
factor loading for each factor was set at 1.0 to serve as a reference 
indicator (see Long, 1983) so that the model was identified, while the 
remaining three factor loadings for each factor, factor variances, factor 
covari ances, and error /uniquenesses were estimated. 

I§§ts of mean differenceSj. The analysis of mean differences was based 
on analyses of a 35 x 35 covariance matrix derived from responses by all 606 
subjects from England and Australia. In addition to the 32 • iriables used to 
define the SDQ factors, three dichotomous variables were used to define the 
main effect of country, the main effect o+ sex, and the sey -by-country 
interaction. Since the number of male and female students from each country 
was the sane, the sex-by-country interaction term was statistically 
independent of the main effects of sex and country (see Cohen & Cohen, 
1975). In order to test the multivariate effects of the sex and coiintry 
on the eight SDQ factors, a series a priori models was formulated in which 
the various sets of parameters representing these effects were estimated or 
constrained to be zero. 

Results 

Ib§ Eactorial Inyariange of Reseonses b^ Engl ish ^nd Australian Students^ 
In Model 1, the a priori factor structure was fitted to responses by 
English and Australian students without requiring any of the parameters to 
be the same across the two groups. The assessment of goodness-of-f it in CFA 
is not well established, but the general procedure is to examine the 
parameter estimates in relation to the substantive model, to evaluate the 
statistical significance of differences between the observed and predicted 
covariance matrices, and to evaluate subjective indicators of goodness of 
fit. For both samples the factor structure is well-defined (see Table 1) in 
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that evttry factor loading is statistically significant and each factor 

accounts for a statistically significant portion of the variance (all t- 

2 

values > 5, p < .001). While the X s for each of the samples is 

statistically significant, the goodness-of-f it indicators demonstrate that 

the fit is reasonable <Table 2). These results suggest that the same pattern 

of parameters is able to describe responses by students from both countries, 

but do€S not necessarily imply that the actual values for these parameters 

are the same or even similar. 

Insert Tables 1 & 2 ^bout Here 

In the Models 2-5, the invariance of factor loadings, factor 

correlations^ factor variances, error /uniquenesses, end various combinations 

of these parameters are trsted <see Table 2). The minimal condition of 

factorial invariance is the invariance of factor leadings (Model 2), and 

Models 3-5 each constrains the factor loadings to be invariant in 

combination with other parameters. Constraining the factor loadings (Model 

2), and the factor variances and covariances (Model 3) to be the same for 

2 

the English and Australian samples does not result in a X that is 
significantly different from the unconstrained Model 1. Model 5, which 
constrains all 92 estimated parameters to be the same, differs from Model 1 
in a strict statistical sense. However, the goodness-of-f it indices for 
Models 1 and 5 are nearly the same, and indicate that the factor structure 
is reasonably invariant across responses by English and Australian students. 

In summary, these results provide strong support for the invariance of 
the factor structure across the responses by English and Australian 
students, and also provide a justification for comparing mean differences in 
responses by the two groups. 

Igsfes of Cguntrir and Sej< Differences In Mean Responses, 

For purposes of this analysis, three dichotomous variables representing 
sex (l=male, 2sfemale), group (l=Australia, 2«England), and the group-by-sex 
interaction were added to the 32 item-p^irs from the SDQ. Because the design 
is balanced (i.e., the number of males and females is equal in each group), 
it was possible to construct uncorrelated variables to represent each of 
these effects (see Cohen & Cohen, 1975). A 35 x 35 covariance matrix was 
derived from responses by all 606 students from both countries. All analyses 
were conductfi^d with an 11-f actor model consisting of the 8 SDQ factors, and 
three single-item factors representing the independent variables to be 
tested (see Table 3). The set of 8 x 3 = 24 covariances between the 8 SDQ 
factors and the 3 indt^pendent variables indicate uhe sire and statistical 
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Summary aQd Imqlicationgi 

Itlt iybstantiye Issue^ 

The substantive purpose of this study was to compare responses to the 
SOQ by groups of Australian and English students. In the first set of 
analyses, the factor structure for the two groups was found to be reasonably 
invariant. In the second set of analyses, Australian and English students 
were shown to have similar self-concepts for 7 of the 8 SDQ factors, and sex 
differences in SDQ factors were found to be similar for English and 
Australian preadolescents. Taken together these results pro»^ide strong 
support for the general izability of the SDQ responses across responses by 
English and Australian students. 

Several limitations in these results need to be discussed. First, while 
the two samples nay be representative of the geographical areas from which 
they were chosen (i.e., urban areas of north-west England and of New Soc'th 
Wales), they may not: be representative of children in their respective 
countries as a whole. Second, while the two samples represent different 
countries, there are many cultural similarities between Australia and 
England. Further research is needed to determine if thes^ results generalize 
to other English-speaking Western countries, and to other countries where 
language and culture are more substantially different from those considered 
here. Third, the similarity in self-concept responses by English and 
Australian preadolescents does not necessarily mean that their self-concepts 
are the same. It is possible that different processes are used to formulate 
self-crncepts for the two groups of students, bJjt that these result in 
similar factor structures and group average scores. Here, as is all fields of 
research, interpretation of support for the null hypothesis must be made 
cautiously. 

Smith and Marsh (1985) also discussed the suitability of the SDQ for 
students in England. First, the SDQ was submitted for comment and inspection 
to counsellors and researchers at the University of Lancaster and to the 
Lancashire Local Education Authority. These professionals expressed only 
minor reservations about a few isolated words such as "kid" and "dumb." 
Second, the children themselves apparently had no trouble understanding 
these or any of the other words on the SDQ. There were no questions asked 
when the first author of that study read the individual items out loud to 
students in each class, nor were difficulties raised in subsequent class and 
individual discussions of the instrument. These anecdotal results provide 
further corroboration for the suitability of the SDQ to English children. 
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Ihi t^S^bS^glogical Issue*. 

The methodological purpose of the study was to demonstrate the 
application of CFA to study the invariance of structure and level for 
responses to the SDQ across different groups. The demonstration of the 
invariance of the factor structure across the English and Australian 
students is s'^^stantively important, but also provides a justification ^or 
the comparison of mean differences in the level of self-concept by the two 
groups. If the factor structures for the two groups to be compared are not 
reasonably invariant, then tho interpretation of mean differences between 
the two groups may be dubious. 

The CFA-approach to testing for main effects due to group and sex, and 
the group-by-sex interaction is analogous in many ways to conventional 
HANOVA procedures. Like MANOVA, the CFA-approach provides a multivariate 
test of the effect of each independent variable across the entire set of 
self -concept factors. The unconstrained model (Model 6) provides a test of 
the statistical significance for the effect of each independent variable on 
each self-concept factor, and by Tonstraining the covariances between any 
combination of independent and dependent variables to be zero a wide array 
of alternative models can be tested. Such comparisons can also be made with 
MANOVA b/ defining special contrasts, but HANOVA procedures typically do not 
provide such flexibility in defining alternative models. 

The CFA-approach also has important advantages that are not available 
with conventional MANOVA procedures. In the present application these 
advantages havr to do with the measurement model used to define the self- 
concept factors. First, the a priori structure of the self -concept 
indicators can be established by the researcher, and the CFA procedure 
provides the optimal weights for the measured variables used to infer each 
self-concept factor. In this respect, the procedure combines the advantages 
of factor analysis and MANOVA into a single statistical procedure. Second, 
so long as each self -concept* factor is inferred from multiple indicators, 
the CFA-approach automatically corrects each self-concept factor for 
measurement error before relating it to the independent variables. 

In summary the CFA-approach demons^ ated here cGJibines many of the 
advantages of conventional factor analysis and MANOVA procedures, bul also 
provi^Jes important advantages that are not typically available with either. 
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siatificance of each effect. 

Insert Tables 3 & 4 About Here 
f\ series of a priori models was tested to determine the multivariate 
effects of sex, group, and their interaction across the 8 SDQ factors (see 
Table 4). In M^del 6, all the effects were freely estimated, and in 
subsequent models various combinations of effects were fixed to be zero. To 
the extent that a model in which effects are fixed to be zero does not 
differ significantly from Model then these effects do not have a 
multivariate effect on the self-concept factors that ir statistically 
significant. In Model 7, all eight interaction effects were fixed to be 
zero, and the chi-square for Model 7 did not differ significantly from that 
of Model 6. In Models 8 and 9, the effects of group or sex were also fixed 
to be zero along with the set of 8 intf^r action terms. While the test of no 
group differences (Model 10) was barely rejected, the test of no sex 
differences (Model 9) was strongly rejected. Due primarily to the 
substantial sex effects, setting all 24 effects to be zero (Model 10) was 
also rejected. 

One a posteriori model (Mudel 11), based on the results of Models 8 - 

11, was specified in which 7 of 8 group effects, 2 of 8 sex effects, and all 

2 

8 interaction effects were fixed to be zero, and the X for this model was 
not significantly different from that of Model 6. The parameter estimates for 
Model 12 (Table 3) indicate that: a) boys had higher self-concepts iu 
Physical Ability, Physical Appearance, Peer Relations and Gen€»ral-self , lower 
self -cone J in Reading and General -School, and did not differ from girls in 
Parent Relationships and Mathj b) Australians had higher self-concepts in 
General -School but did not differ from the English students in any other 
areas of self -concept; c) there were no statistically significant group-by- 
sex interactions. However, it should be noted that the sizes of all these 
correlations (standardized factor covariances presented in the footnote of 
Table 3) are small even thaigh these coefficients have been corrected for 
unreliability in SDQ responses. In particular, the correlation representing 
the one statistically significant group effect is only -.10. 

In summary the results of this analysis indicate that the self-concepts 
for sample's of Aufitralian and English students are similar for 7 of 8 SDQ 
factors, and tb^t the difference on the eighth f «cW • is small. While sex 
effects were found in a majority of the SDQ faLciJrs, these effects w.?re 
similar for the English and Australian samples and similar to those reported 
in other SDQ studies. 

» 

14 



A Cross-national Study 12 



ttlgargtical and egiBirical bas/ s for the fflgasurefflgnt of fflultiele dimensigns 

Qi fiCeidglescent sgUzcgncgfiti A test gjanual and a research mgngaraeh*. 

Faculty of Education, University of Sydney, NSW, Australia. 
Hirsh, H. W. (1986b). Verbal and math self -concepts: An internal /external 

frame of reference model. American Educational Research Jgurnal^xxx-xxx. 
Marsh, H. W., Barnes, J., Cairns, L. , & Tidman, M. (1984). The Self 

Description Questionnaire (SDQ): Age effects in the structure and level of 

self -concept for preadolescent children. Journal gf Educational 

Psychol oqy^ 76, 940-956. 
Marsh, H. W., Barnes, J., & Hocrvar, D. (1985). Self -other agreement on 

multidimensional self-concept ratings: Factor analysis & multitrait- 

multi method analysis, ^gurnal gf Psrsgnalitij gQd Sgcial Ps^jchol ogjj^ 49^ 

1360-1377. 

Marsh, H. W. & Hocevar, D. (1985). The application of confirmatory factor 
analysis to the study of self-roncept: First and higher order factor 
structures and their invarianr.t across age groups. Ps^chglggijral Bulletin^ 
??> 562-582. 

Marsh, H. W., J, Parker, J. W. (1984). Determinants of self-concept: Is it 
better to be a relatively large fish in a small pond even if you don't 
learn to swim as well, ^gurnal gf Efrsgnality and Sgcial- Psijcholggij^ 47^ 
213-231. 

Marsh, H. W., Parker, J. W., & Smith, I. D. (1983). Preadolescent self- 
concept: Its relation to self-concept as inferred by teachers and to 
aca<'-mic ability, gcitisb ^gyrnal gf iducatisnal Ps^jcbglggiJi §3^ 60-78. 
Marsh, H. W., Relich, J. D. I, Smith, I. D. (1983). Self-concept: The 
construct validity of interpretations based upon the SDQ. Journal gf 
personal itij and Sgcial Ps;^chglgg;^^ 45^ 173-187. 
Marsh, H. W. & Richards, G. (1986) The Outward Bound Bridging Course for low 
achieving high-school males: Effect on academic achievement and 
•ultidimensional self -concepts. (In Review). Faculty of Education, 
University of Sydncsy, Australia. 
Marsh, H. W., Jc Shavelson, R. J. (1985). Self-concept: Its multi faceted, 

hierarchical structure. Educational Ps^icholgaisti xxx-xxx. 
Marsh, H. W., & Smith, I. D. (1982). Multitrait-multi method analyses of two 
self -concept instruments. Journal gf Educational Ps^^chglggiii^ Zl, 430-440. 
Marsh, H. W., Smith, I. D. Sc Barnes, J. (1983). Multitrait-mul timethod 
analyses of the Self Description Questionnaire: Student-teacher 
agreement on multidimensional ratings of student self-concept. 



A Cross-national Study 13 

e!agCi£§D Educational Reseacch Journal, 20^, 333-357. 
Mirsh, H. Smith, I. D., & Barnes, J. (1984). Multidimensional self- 

conceptst Relationships with inferred self-concepts and academic 

achievement. Austraiian Journal of Ps^choloaYx 36^ 367-386. 
Harsh, H. W., Smith, I. D. & Barnes, J. (1985). Multidimensional self- 

coicepts: Relationships Hith sex and academic achievement. Journal of 

Educational Psychology, 77,. 581-596. 
Marsh, H. W., Smith, I. D., Barnes, J. & Butler, S. (1983). Self-concept: 

Reliability, dimensionality, validity, and the measurement of change. 

^oyCDSi fi£ i^ysatlgoal Esygljology,. 75,. 772-790. 
PeUhauzur, E. J. (1982). ByitiBlf C§gcgssign in behavioral research (2nd 

ed.). New York: Holt, Rinehart and Winston. 
Rosenberg, M. (1965). igciety and the adolescent childa. Princeton: 

Princeton University Press. 
Shavelson, R. J., Hubner, J. J. & Stanton, G. C. (1976). Validation of 

construct interpretations. Review of Educational Research, 46^^ 407-441. 
Shavelson, R. J., & Marsh, H. W. (In Preiss). On the structure of self- 
concept. In R. Schwarzer (Ed.), Anxiety and cognitions. N. J. Lawrence 

Earlbaum. 

Smith, I.D %t Marsh, H.W. (1985). A cross-cultural study of self-concept in 
primary school children. Collected Pafiers of the 1985 Annual Conferince of 
ibi flystralian figsocia^ion for BiSgarch in Education, pp. 350-353. 

Soares, L. M. and Soares, A. T. (1977). Tbg self-concept; Mini,, maxi,. 
flylti? Paper presented at the 1977 Annual Meeting of the American 
Educational Research Association, New York. 

Nolfle, L. M. (1981). Causal models with unmeasured variables: An 
introduction to LISREL. Paper presented at the Annual Meeting of 
the American Educational Research Association, Los Angeles, 1981. 

Wylie, R. C. (1979). The sflf-cgnceBt,. (Vol. 2) Lincoln: University of 
Nebraska Press. 



16 



A Cross-national Study 14 



TABLE 1 

Model 1 Parameter Estimates For Australian (A) and English (E) Satnplc 



PHYS APPR PEER PRNT READ MATH SCHL GENL 



Factor Loading Hatrix (LAMBDA) 



Variables 




Physl A 1.00 0 
E 1.00 0 


0 
0 


Phys2 A 
E 


-90* 0 
1.01* 0 


0 
0 


Phys3 A 
E 


.99* 0 
1.06* 0 


0 
0 


Phys4 A 
E 


.97* 0 
1.04* 0 


0 
0 


ApprI A 


0 1.00 
0 1.00 


0 
0 


Appr2 A 


0 .74* 
0 .86* 


0 
0 


Appr3 A 


0 1.07* 
0 1.10* 


0 
0 


Appr4 A 


0 1.15* 
0 1.23* 


0 
0 



Error/ 
Uniqueness 



P'srl A 
E 

Peer2 A 
E 

Peer3 A 
E 

Peer4 A 
E 

Prntl A 
E 

Prnt2 A 
E 

Prnt3 A 
E 

Prnt4 A 
E 

Readl A 
E 

Read2 A 
E 

Read3 A 
E 

Read4 A 
E 

Hathl A 
E 

Hath2 A 
E 



0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 



0 1.00 
0 1.00 



0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 



0 1.06* 0 

0 1.26* 0 

0 1.11* 0 

0 1.35* 0 

0 1.20* 0 

0 1.28* 0 



0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 



0 1.00 
0 1.00 



0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 



1.03* 
.97* 

1.44* 
1.15* 

1.47* 



0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 



0 


0 


0 


0 


.39* 


0 


0 


0 


0 


.37* 


A 

\J 


A 
U 


A 


A 




0 


0 


0 


0 


.33« 


0 


A 
V 


A 


A 




0 


0 


0 


0 


.33* 


v 


A 


A 
V 


A 


m ^^J^^ 


0 


0 


0 


0 


.37* 


0 


A 
V 


A 


A 




0 


0 


0 


0 


.50* 




A 


A 


A 


• Do* 


0 


0 


0 


0 


.57* 


A 


A 
SJ 


A 


A 
U 




0 


0 


0 


0 


.32* 


A 
SJ 


A 
U 


A 


A 


• OO* 


0 


0 


0 


0 


.42* 


A 
U 


A 


A 


0 


• □Of 


0 


0 


0 


0 


.46t 


A 


0 


0 


0 




0 


0 


0 


0 


.30t 


0 


0 


0 


0 


• 40t 


0 


0 


0 


0 


.39* 


0 


0 


0 


0 


• 3St 


0 


0 


0 


0 


.30t 


0 


0 


0 


0 


• 65f 


0 


0 


0 


0 


.7B* 


r A 


A 

0 


0 


0 


• 6/1 


I 0 


0 


0 


0 


.78t 


f A 


0 


0 


0 


• 43 V 


I 0 


0 


0 


0 


.34* 


f A 

u 


A 


0 


0 


• 4of 




0 


A 

\J 


A 
\J 




1.00 


0 


0 


0 


.31* 


1.00 


0 


0 


0 


.28* 


1.03* 


0 


0 


0 


.21* 


1.15* 


0 


0 


0 


.28* 


.99* 


0 


0 


0 


.30* 


i.oe* 


0 


0 


0 


.24* 


.95* 


0 


0 


0 


.29* 


1.17* 


0 


0 


c 


.34* 


0 1. 


00 


0 


0 


.33* 


0 1. 


00 


0 


0 


.27* 


0 1. 


06* 


0 


0 


.29* 


C 1. 


IS* 


0 


0 


.27* 
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PHYS APPR PEER PRNT READ MATH SCHL 6ENL 



Factors 









Factor Loading Matrix (LAMBDA) 


Error/ 




















Uniqueness 


A 
n 


V 


V 


Q 


u 


u 


la 1/* 


u 


u 


.20* 


E 


0 


0 


0 


0 


0 


1.18* 


0 


0 


.16* 


n 


o 


o 


u 


U 


U 




U 


A 


.12* 


E 


0 


0 


0 


0 


0 


1.19« 


0 


0 


.20* 


A 


0 


0 


u 


f\ 
U 


u 


A 
U 




A 

V 


.45* 


E 


0 


0 


0 


0 


0 


0 


1.00 


0 


.43* 


A 


0 


0 


f\ 
U 






0 


• TV* 


V 


.49* 


E 


0 


0 


0 


0 


0 


0 


.98* 


0 


.53* 


A 


0 


0 


%J 


U 








o 


.40* 


E 


0 


0 


0 


0 


0 


0 


1.09« 


0 


.36* 


A 


0 


0 


U 


U 


u 






V 


.25* 


E 


0 


0 


0 


0 


0 


0 


1.09* 


0 


.18* 


A 


0 


0 


U 


U 








1 00 


.64* 


E 


0 


0 


0 


0 


0 


0 


0 


1.00 


.50* 


A 


0 


0 


0 


0 


0 


0 


0 


1.57* 


.35* 


E 


0 


0 


0 


0 


0 


0 


0 


1.57* 


.76* 


A 


0 


0 


0 


0 


0 


0 


0 


1.13« 


.38* 


E 


0 


0 


0 


0 


0 


0 


0 


1.28« 


.37* 


A 


0 


0 


0 


0 


0 


0 


0 


1.17$ 


.43* 


E 


0 


0 


0 


0 


0 


0 


0 


1.44« 


.50* 






Correlations 


Among Factors 


(PSIJ 





PHYS 
APPR 
PEER 
PRNT 



A 
E 

A 
E 

A 
E 

A 
E 



READ A 
E 

MATH A 
E 

SCHL A 
E 

6ENL A 
E 



.66* 
.51* 

.33* 
.26* 

.44* 
.25* 

.16* 
.08* 

.13* 
.00 - 

.18* 
.07 

.21* 
.06 

.43* 
.24* 



.60* 
.53* 

33* .58* 
.23* .30* 

.11* .20* .33* 
.12* .14* .39* 

.13* .16* .iO:i- .72* 
.06 .04 .06 .58* 

.16* .16* .05 .15* .64* 
.15* .12* .07 .11* .62* 

.16* .20* .13* .32* .44* .53* 
.11* .11* .12* .21* .40* .47* 

.29* .44* .24* .16* .19* .23* .49* 
.20* .18* .13* .06 .13* .14* .24* 



* p < .01 

Ms£g*. Parameters with Values of 0 and 1 were fixed and not estimated as part 
of the analysis, and so no tests of statistical significance were performed 
for these values. The four measured variables designed to measure each 
factor are the sumi of responses to pairs of positively worded items. 



BEST COPY AVAiUBLES 



18 



TABLE 2 ^ Cross-national Study 16 

SySSSCies of goodness of fit Indices for the CFA Models Bescribing 
liil!_^!§|SCi§i_lDyfCi|Dgfij£CQSS_|b^^ and English Sajneles 



Mode l Description t df t/di BBI TLI X^d 



dfd 



0) Null Model 


12507.2 


992 


12.60 


.00 


.00 




Australian 


ouOD* 6 


4V6 


13. 10 


.00 


. 00 


— ~— 


bngiisn 


5971.6 


496 


12.00 


.00 


. 00 





1) No Invariance 


1 "7^^ L. 
1 /03a 6 


872 


2.02 


.86 


.91 


™~ 


Huscrai lan 


889.4 


436 


2.04 


.86 


.91 





English 


876.2 


436 


2.01 


.85 


.91 





2) Factor Loadinas 


1 *70*7 ^ 

1 /t/. o 


896 


2.01 


.86 


.91 31.7 


24 


invariant 














3) Factor Loadings, factor 


1846.3 


932 


1.98 


.85 


.92 80.7 


60 


covariances, factor . 














variances invariant 














4) Factor Loadings, error/ 


1859.8 


928 


2.00 


.85 


.91 94.2 


56 


uniquenesses invariant 














S) Total Invariance 


1905.6 


964 


1.98 


.85 


.92 1/^0.0 


92 



Wotg^ The Null oodel hypothesizes complete independence of all measured 
variables and provides a aeasare of the total covariance in the data 
which is used in computing the Bentler Bonett index (BBI) and the Tucker 
Lewis index (TLI; see Bentler & Bonett, 1980; Marsh & Hocevar, 1985; for 
further description of the BBI and TLX). 

For Models 2 - 5, the X ^ and df^ arc? the differences between the \ and 
df for the model being tested and Model 1 for which no invariance 
constraints Mere imposed. 
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flodel 12 esrafigter gstinjates Fgr Tfstg of GrouBj. Sex^ and Sex-bi/rGrouB 
Ip^ecasUgQ ^iQ^ecI iffe£i§_iDj^B9D§g§ §^ fiustralian and English SafljBles 
Phys Appr Peer Prnt Read Math Schr'Genr"se~eroup'lnter~ 



Variables 




Factor Loading Matrix (LAMBDA) 






Error/ 
Uniqueness 


rnysi 


1.00 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


.37* 


rnysz 


.98* 0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


.40* 


rriySo 


a«UaI 


' 0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


.35* 


rnys4 




0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


.40* 


Hppri 


U 


1.00 


0 


0 


0 


0 


0 


0 


0 


0 


0 


.47* 


Appr2 


u 


.87* 0 


0 


0 


0 


0 


0 


0 


0 


0 


.60* 




0 


1.08* 0 


0 


0 


0 


0 


0 


0 


0 


0 


.38* 


Appr4 


u 


1.15* 0 


0 


0 


0 


0 


0 


0 


0 


0 


.30* 


Peerl 


u 


n 


A • W 


0 


0 


0 


0 


0 


0 


0 


0 


.54* 


Peer 2 


u 


0 


A • lOm 


0 


0 


0 


0 


0 


0 


0 


0 


.38* 


reero 


u 


u 


A • OU9 


0 


0 


0 


0 


0 


0 


0 


0 


.36* 


Peer 4 


u 




A • AT# 


0 


0 


0 


0 


0 


0 


0 


0 


.35* 


rTnul 


V 






1.00 


0 


0 


0 


0 


0 


0 


0 


.66* 


Pr-nf 9 




0 


0 


.98* 0 


0 


0 


0 


0 


0 


0 


.67* 


• r rivo 




0 


0 


1.31* 0 


0 


0 


0 


0 


0 


0 


.41* 


Prnt A 


0 


0 


0 


1.36* 0 


0 


0 


0 


0 


0 


0 


.37* 






0 




0 


1.00 


0 


0 


0 


0 


0 


0 


.34* 




0 


0 


0 


0 


1.08* 0 


0 


0 


0 


0 


0 


.22* 




V 


0 


fl 

V 


0 


1.03* 0 


0 


0 


0 


0 


0 


.30* 




0 




u 


0 


1.05* 0 


0 


0 


0 


0 


0 


.28* 


M^f hi 


V 


u 


u 


0 


0 


1.00 


0 


0 


0 


0 


0 


.36* 




V 


0 


0 


0 


0 


1.08* 


0 


0 


0 


0 


0 


.25* 




0 


0 


0 


0 


0 


1.14* 


0 


0 


0 


0 


0 


.17* 


MAf h4 


0 


0 


0 


0 


0 


1.15* 


0 


0 


0 


0 


0 


.15* 




u 


0 


0 


0 


0 


0 


1.00 


0 


0 


0 


0 


.47* 


wbl 1 A Z 


u 


0 


0 


0 


0 


0 


.95* 


0 


0 


0 


0 


.52* 


OufiA o 


u 


0 


0 


0 


0 


0 


1.08* 


0 


0 


^ 


0 


.38* 




0 


0 


0 


0 


0 


0 


1.17* 


0 


0 


0 


0 


.27* 


uenx A 


0 


0 


0 


0 


0 


0 


0 1. 


00 


0 


0 


0 


.63* 


Genl2 


0 


0 


0 


0 


0 


0 


0 1. 


20* 


0 


0 


0 


.46t 


Genl3 


0 


0 


0 


0 


0 


0 


0 1. 


17* 


0 


0 


0 


.49* 


Gen 14 


0 


0 


0 


0 


0 


0 


0 1. 


21* 


0 


0 


0 


.46* 


Sex 


0 


0 


0 


0 


0 


0 


0 


0 


1.0 


0 


0 


.00 


Group 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1.0 


0 


.00 


Inter 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1.0 


.00 
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^l^f-^PPC-^ff" ^^^^ ^^^^ Scnl Genl Sex~6roup"liiter" 



Factors 




Correlations Among Factors 


(PSD 


PHYS 








APPR 


• 30t 


• S3* 




pirirp 
rttn 


• o7f 


•28* •Ae* 




rKNl 




• 12* • 18* ,34* 






• 069 


• 02 •lO* ,08* ,66* 






• 139 


• 15* •H* .06 ^13* ,64* 






1 A* 


.13* ,16* ^12* .28* ^44* ^53* 




a 




.26* .311 .18* .11* .16* .19* 


.38* 


Sex 

a 


15* 


-.2U-.08* 0 .11* 0 .12* 


-.12* 1.0 


Group 


0 


0 0 0 0 0 -.08* 


0 0 


Inter 


0 


0 0 0 0 0 0 


0 0 



* p < .05 

Notgi. Parameters with Values of 0 and 1 were fixed ar , not estimated 

at^ part of the analysis, and so no tests of statistical significance 

2 

were performed for these^values. The X for this model did not differ 
significantly from the X of the model in which all sex, group, and 
interactions effects on self-concept were estimated (see Table 4). 
a 

Sex is sicored l=male, 2=female so that positive covariances indicate 
higher self-concepts for girls. Groups is scored l=Australian 2=English 
so that positive covariances indicate higher self-concepts by English 
students. The standardized covariances, that is correlations, 
representing the 6 sex effects and 1 group effect are -.19, -.28, -.11, 
.13, .16, -.19, and -.10 respectively. 
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TABLE 4 ^ Cross-national Study 19 

iyiSfflarigi Qf gQodQggs Qf Fit Indices for thg CPA Models Describing 
Ifsts Qf grgug^ §ex^ and Sexrhi-Grgye Icteractign ilntgri Effects in 
BgSBOQses §y aystralian tnd gnglish Sameleg 



Model Description 




df X 




BBI 


TLI 


2 
X d 


dfd 


0) Null Model 








• 00 


.00 






6) No Constraints 


1282.4 


514 


2.49 


n9 








7) Inter effects {i^ed 






2.48 


.89 


.92 


13.4 


8 


to be zero 
















8) Inter & Sex effects 


1393 A 






.oS 


.92 


111.2 


16 


fixed to be zero 
















9^ Inter & Groups effects 


1316.7 


530 


2.4G 


.89 


.92 


34.3 


16 


fixed to be zero. 
















10) Inter, Sex & Group 


1414.6 


538 


2.62 


.88 


.92 


132.2 


24 


effects fit to be zero 
















11) Inter, selected Sex 


1306.3 


531 


2.46 


.89 


.92 


23.9 


17 



Jc Group effects fixed 
to be zero 



Notei- See notes in Tables 2 and 3. 
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